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Figure 1
Figure 1: Differential charge density of the anionic GFP chromophore model defined as ρex − ρgs. An isovalue
of −0.001 is shown in red and a value of 0.001 in blue.
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Figure 2
Figure 2: Differential charge density of the neutral GFP chromophore model defined as ρex − ρgs. An isovalue
of −0.001 is shown in red and a value of 0.001 in blue.
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Figure 3
Figure 3: Differential charge density of the cationic GFP chromophore model defined as ρex − ρgs. An isovalue
of −0.001 is shown in red and a value of 0.001 in blue.
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Figure 4
Figure 4: Differential charge density of Neutral+ defined as ρex − ρgs. An isovalue of −0.001 is shown in red
and 0.001 in blue.
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Figure 5
Figure 5: Differential charge density of the anionic DsRed1 model defined as ρex − ρgs. An isovalue of −0.001
is shown in red and 0.001 in blue.
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Figure 6
Figure 6: Differential charge density of the neutral DsRed1 model defined as ρex − ρgs. An isovalue of −0.001
is shown in red and 0.001 in blue.
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Figure 7
Figure 7: Differential charge density of the cationic DsRed1 model defined as ρex − ρgs. An isovalue of −0.001
is shown in red and 0.001 in blue.
S8
Figure 8
Figure 8: Differential charge density of the anionic DsRed2 model defined as ρex − ρgs. An isovalue of −0.001
is shown in red and 0.001 in blue.
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Figure 9
Figure 9: Differential charge density of the neutral DsRed2 model defined as ρex − ρgs. An isovalue of −0.001
is shown in red and 0.001 in blue.
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Figure 10
Figure 10: Differential charge density of the cationic DsRed2 model defined as ρex − ρgs. An isovalue of −0.001
is shown in red and 0.001 in blue.
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Figure 11: Errors of the TD-DFT excitation energies compared to RI-CC2 for the anionic chromophore models.
CAM and CAM(1) refer to the parameters of α and β employed in the CAM-B3LYP and CAM-B3LYP(1)
functionals, respectively. a: µ = 0.10 a−10 , b: µ = 0.20 a
−1
0 and c: µ = 0.40 a
−1
0 .
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Figure 12: Errors of the TD-DFT excitation energies compared to RI-CC2 for the neutral chromophore models.
CAM and CAM(1) refer to the parameters of α and β employed in the CAM-B3LYP and CAM-B3LYP(1)
functionals, respectively. a: µ = 0.10 a−10 , b: µ = 0.20 a
−1
0 and c: µ = 0.40 a
−1
0 .
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Figure 13: Errors of the TD-DFT excitation energies compared to RI-CC2 for the cationic chromophore models.
CAM and CAM(1) refer to the parameters of α and β employed in the CAM-B3LYP and CAM-B3LYP(1)
functionals, respectively. a: µ = 0.10 a−10 , b: µ = 0.20 a
−1
0 and c: µ = 0.40 a
−1
0 .
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Table 1: The lowest intense excitation energy (eV) in the isolated chromophores calculated using different xc-functionals and the 6-311++G** basis set.
Numbers in parenthesis refer to Λ and numbers in square brackets refer to the oscillator strength (length gauge).
GFP DsRed1 DsRed2
Theory Anionic Neutral Cationic Neutral+ Anionic Neutral Cationic Anionic Neutral Cationic
PBE 2.92 (0.51) 3.19 (0.82) 2.93 (0.70) 3.12 (0.51) 2.49 (0.50) 2.83 (0.34) 2.52 (0.56) 2.16 (0.51) 2.56 (0.39) 2.29 (0.44)
BLYP 2.88 (0.56) 3.19 (0.57) 2.91 (0.71) 3.11 (0.40) 2.48 (0.49) 2.83 (0.35) 2.50 (0.54) 2.15 (0.50) 2.56 (0.63) 2.28 (0.45)
PBE0 3.11 (0.64) 3.54 (0.40) 3.26 (0.76) 3.33 (0.41) 2.72 (0.48) 3.20 (0.47) 2.92 (0.42) 2.40 (0.39) 2.96 (0.63) 2.73 (0.61)
B3LYP 3.05 (0.68) 3.47 (0.69) 3.18 (0.76) 3.28 (0.39) 2.67 (0.49) 3.12 (0.42) 2.83 (0.44) 2.34 (0.39) 2.88 (0.63) 2.64 (0.60)
CAM-B3LYP 3.13 (0.19) 3.71 (0.24) 3.43 (0.50) 3.38 (0.61) 2.81 (0.67) 3.40 (0.51) 3.19 (0.63) 2.53 (0.53) 3.21 (0.35) 3.05 (0.61)
CAM-B3LYP(1) 3.17 (0.39) 3.88 (0.57) 3.60 (0.66) 3.43 (0.69) 2.89 (0.33) 3.59 (0.66) 3.42 (0.46) 2.65 (0.52) 3.42 (0.59) 3.29 (0.67)
RI-CC2 2.88 [1.17] 3.69 [0.75] 3.17 [0.92] 3.11 [1.13] 2.56 [1.23] 3.38 [0.87] 2.90 [0.95] 2.27 [1.39] 3.20 [1.11] 2.78 [1.20]
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